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(57) Abstract: Disclosed area system, method and device for negotiating a data transmission mode over an attachment unit interface 
(DDI). A data transceiver circuit may be coupled to one or more data lanes of the DDL A negotiation section may receive a link pulse 
signal on at least one data lane in the DDI during a negotiation period and selectively configure the data transceiver to transmit and 
receive data on one or more data lanes according to a data transmission mode based upon the received link pulse signal. 
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SYSTEM, METHOD AND DEVICE FOR AUTONEGOTIATION 

BACKGROUND 

Field: 

5 [0001] The subject matter disclosed herein relates to interfaces between devices. In 

particular, the subject matter disclosed herein relates to devices capable of transmitting or 
receiving data in one or more data transmission mode. 
Information : 

[0002] Data transmitted in a transmission medium between devices is typically 
10 transmitted according to a data link protocol that depends on the particular transmission 
medium. For a particular transmission medium, devices may transmit or receive data 
according to more than one data transmission mode. Also, particular devices are capable 
of transmitting data in a transmission medium according to more than one data 
transmission mode. Devices coupled by a transmission medium may engage in an 
15 "autonegotiation" procedure whereby the devices agree on a common data transmission 
mode to be used in transmitting data between the devices. 

[0003] BRIEF DESCRIPTION OF THE FIGURES 

[0004] Non-limiting and non-exhaustive embodiments of the present invention will be 
20 described with reference to the following figures, wherein like reference numerals refer to 
like parts throughout the various figures unless otherwise specified, 
[0005] Figure 1 shows a diagram illustrating a system capable of negotiating a data 
transmission mode between devices according to an embodiment of the present invention. 
[0006] Figure 2 shows a flow diagram illustrating a process of negotiating a data 
25 transmission mode in data lanes of a device-to-device interconnection (DDI) using link 
pulses according to an embodiment of the system shown in Figures 1. 
[0007] Figures 3 through 5 show schematic diagrams illustrating devices capable of 
negotiating a mode of data transmission in data lanes of a DDI according to alternative 
embodiments of the present invention shown in Figures 1 and 2. 
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[0008] Figure 6 shows a schematic diagram of devices capable of encapsulated 
autonegotiation of an operational mode following negotiation of a data transmission mode 
in a DDI using a link pulse signal 

5 [0009] DETAILED DESCRIPTION 

[0010] Reference throughout this specification to "one embodiment" or "an embodiment" 
means that a particular feature, structure, or characteristic described in connection with the 
embodiment is included in at least one embodiment of the present invention. Thus 5 the 
appearances of the phrase "in one embodiment" or "an embodiment" in various places 

10 throughout this specification are not necessarily all referring to the same embodiment. 

Furthermore, the particular features, structures, or characteristics may be combined in one 
or more embodiments. 

[001 1] "Machine-readable" instructions as referred to herein relates to expressions which 
may be understood by one or more machines for performing one or more logical 

15 operations. For example, machine-readable instructions may comprise instructions which 
are interpretable by a processor compiler for executing one or more operations on one or 
more data objects. However, this is merely an example of machine-readable instructions 
and embodiments of the present invention are not limited in this respect. 
[0012] "Machine-readable medium" as referred to herein relates to media capable of 

20 maintaining expressions which are perceivable by one or more machines. For example, a 
machine readable medium may comprise one or more storage devices for storing machine- 
readable instructions or data. Such storage devices may comprise storage media such as, 
for example, optical, magnetic or semiconductor storage media. However, this is merely 
an example of a machine-readable medium and embodiments of the present invention are 

25 not limited in this respect. 

[0013] "Logic" as referred to herein relates to structure for performing one or more logical 
operations. For example, logic may comprise circuitry which provides one or more output 
signals based upon one or more input signals. Such circuitry may comprise a finite state 
machine which receives a digital input and provides a digital output, or circuitry which 

30 provides one or more analog output signals in response to one or more analog input 
signals. Such circuitry may be provided in an application specific integrated circuit 
(ASIC) or field programmable gate array (FPGA). Also, logic may comprise machine- 
readable instructions stored in a memory in combination with processing circuitry to 
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execute such machine-readable instructions. However, these are merely examples of 
structures which may provide logic and embodiments of the present invention are not 
limited in this respect. 



* 



[0014] A "device-to-device interconnection" (DDI) as referred to herein relates to a data 
5 link to transmit data between devices coupled to a common circuit board. For example, a 
DDI may be formed by conductive traces formed on a circuit board between device 
sockets to receive devices. However, this is merely an example of a DDI and 
embodiments of the present invention are not limited in this respect. 
[0015] A data link formed in a DDI may comprise a plurality of "data lanes" where each 

10 data lane transmits data from a source to a destination independently of other data lanes. 
Each data lane in a data link may transmit symbols in a transmission medium which are 
decoded into data bits at a destination. However, this is merely an example of data lanes 
that may be used to transmit data in a DDI and embodiments of the present invention are 
not limited in these respects. 

15 [0016] A "link pulse signal" as referred to herein relates to a signal transmitted on a data 
link between devices comprising a series of signaling pulses. A link pulse signal may 
transmit information which is encoded in pulses transmitted at uniform intervals. For 
example, a "fast link pulse signal" may comprise alternating clock and data pulse signals 
transmitted at a pulse repetition frequency. However, these are merely examples of a link 

20 pulse signal and embodiments of the present invention are not limited in these respects. 
[0017] A "data transceiver" as referred to herein relates to a device that is capable of 
transmitting data to and receiving data from a transmission medium. For example, a data 
transceiver may comprise circuitry or logic for attaching the data transceiver to a 
transmission medium, encoding signals for transmission on the transmission medium and 

25 decoding signal received from the transmission medium. However, this is merely an 

example of a data transceiver and embodiments of the present invention are not limited in 
this respect. 

[0018] A data transceiver may be capable of transmitting or receiving data in one or more 



"data transmission modes" relating to format by which data may be transmitted in a 
30 transmission medium. For example, a data transmission mode may be characterized by 
one or more of an encoding format, link speed or data rate, and data lane numbering (e,g., 
for transmitting and receiving data in a multi data lane data link). However, these are 
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merely examples of how a data transmission mode may be characterized and embodiments 
of the present invention are not limit in these respects. 

[0019] A "physical medium attachment" (PMA) section as referred to herein relates to 
circuitry or logic adapted to be coupled to a transmission medium for transmitting and 
5 receiving data according to a data transmission mode. For example, a PMA section may 
comprise circuitry or logic to perform collision detection, clock and data recovery, and/or 
alignment of skewed data lanes. However, these are merely examples of tasks that may be 
performed by a PMA section and embodiments of the present invention are not limited in 
these respects. 

10 [0020] A "physical coding sublayer" (PCS) section as referred to herein relates to circuitry 
or logic to encode data to be transmitted in a transmission medium, or decode data 
received from a data transmission medium. For example, a PCS section may be adapted 
to decode data recovered from a PMA section according to a data transmission mode. 
Also, a PCS section may encode data to be transmitted by a PMA according to a data * 

15 transmission mode. However, these are merely examples of a PCS section and 
embodiments of the present invention are not limited in these respects. 
[0021] A "negotiation period" as referred to herein relates to a period during which a data 
transmission mode may be selected for transmitting data on a data link. During a 
negotiation period, for example, data transceivers coupled to a data link may exchange 

20 information identifying data transmission capabilities. Based upon the exchanged 

information, the data transceivers may select a common data transmission mode to be used 
in transmitting data between the devices following the negotiation period. However, this 
is merely an example of a negotiation period and embodiments of the present invention are 
not limited in this respect. 

25 [0022] Briefly, an embodiment of the present invention relates to a method and device for 
negotiating a data transmission mode over a DDL A data transceiver circuit may be 
coupled to one or more data lanes of the DDL In response to one or more link pulse 
signals on the DDI during a negotiation period, the data transceiver may be selectively 

i 

configured to transmit and receive data on one or more data lanes according to a data 
30 transmission mode based upon the received one or more link pulse signals- However, this 
is merely an example embodiment and other embodiments of the present invention are not 
limited in these respects. 
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[0023] Figure 1 shows a diagram illustrating a system 10 capable of negotiating a data 
transmission mode according to an embodiment of the present invention. Devices 14 and 
16 coupled by a DDI 12 may be configured to communicate in one or more data 
transmission modes. During a negotiation period, devices 14 and 16 may communicate to 
5 determine one or more possible common data transmission modes to be used in 

transmitting data between the devices 14 and 16. A common data transmission mode may 
then be selected and the devices 14 and 16 may be configured to transmit or receive data 
according to the selected data transmission mode. 

[0024] According to an embodiment, the DDI 12 may comprise a plurality of data lanes 
10 (not shown) formed in copper traces of a printed circuit board (not shown). However, this 
is merely an example of how data lanes may be formed in a DDI and embodiments of the 
present invention are not limited in this respect. Each data lane may transmit or receive 
data in one or more differential signaling pairs. However, this is merely an example of 
how data may be transmitted in a data lane and embodiments of the present invention are 
3 5 not limited in this respect. 

[0025] For full-duplex communication, a data lane may comprise two differential 
signaling pairs (e.g., one differential signaling pair for transmitting data from a device and 
one differential signaling pair for receiving data at the device). Alternatively, a data lane 
may comprise a single differential signaling pair for communicating in a half-duplex 
20 operating mode. However, this is merely an example of how full or half duplex 

communication may be implemented using differential signaling pairs and embodiments 
of the present invention are not limited in these respects, 

[0026] According to an embodiment, the device comprises a data transceiver 18 and a 
negotiation section 20. The data transceiver 18 may comprise a physical media dependent 

25 (PMD) interface, circuitry or logic to transmit or receive data through data lanes in the 
DDI 12 such as, for example, couplings to differential pair conductors formed in the DDI 
12. Coupled to the PMD circuitry, the data transceiver 18 may also comprise a PMA 
section and PCS section as provided in IEEE Std. 802.3ae-2002, clause 48 or IEEE Std. 
802.3-2000, clause 36. However, these are merely examples of how a data transceiver 

30 may implement PMA and PCS sections and embodiments of the present invention are not 
limited in these respects. 

[0027] According to an embodiment, the data transceiver 18 may be coupled to other 
devices in any one of several data communication systems or input/output architectures. 
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For example, a PCS of the data transceiver 18 may comprise a media independent 
interface (Mil) for coupling to other devices such as a media access controller (MAC). 
Such a MAC may be couple the data transceiver 1 8 to any one of several other I/O devices 
such as, for example, a multiplexed data bus or a multi-port switch fabric. The MAC may 
5 also couple the data transceiver 18 to one or more packet classification devices (e.g,, for 
network protocol processing) such as a network processor or packet classification ASIC. 
However, these are merely examples of devices that may be coupled to a data transceiver 
through a MAC and embodiments of the present invention are not limited in these 
respects. 

10 [00281 In another embodiment, a PCS of the data transceiver 18 may comprise an Mil 
coupled to a physical layer communication device for transmitting and receive data in a 
transmission medium such as, for example, coaxial, fiber optic or twisted wire pair 
cabling. However, these are merely examples of data transmission media that may be used 
for transmitting data from or receiving data at a Mil and embodiments of the present 

1 5 invention are not limited in these respects. 

[0029 J According to an embodiment, the data transceiver 18 may be configured to 
transmit data to or receive data from the DDI 12 according to one or more data 
transmission modes. For each of such data transmission modes, the data transceiver 18 
may comprise an associated PMA section and/or PCS section capable of transmitting or 

20 receiving data according to the data transmission mode. Accordingly, the data transceiver 
may comprise a plurality of PMA and/or PCS sections and logic to selectively enable a 
PMA section and/or PCS section based upon a selected data transmission mode. 
[00301 A negotiation section 20 communicates with the device 16 to determine the 
capability of the device 16 in transmitting or receiving data in the DDI 12 according to one 

25 or more data transmission modes* The negotiation section 20 may then select a data 

transmission mode which is common among the capabilities of the data transceiver 18 and 
the device 16, The negotiation section may then configure the data transceiver 18 to 
transmit or receive data through the DDI 12 according to the selected data transmission 
mode, and couple the data transceiver 18 to the device 16 through the DDI 12. 

30 [0031 J Figure 2 shows a flow diagram illustrating a process 30 of negotiating a data t 
transmission mode in one or more data lanes of a DDI using link pulse signals according 
to an embodiment of the negotiation section 20 shown in Figure 1. The process 30 may be 
implemented in logic using techniques known to those of ordinary skill in the art of digital 
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logic and circuit design. At bubble 32, a negotiation period may commence in response to 
an event such as, for example, a link restart or power up. However, these are merely 
examples of events that may initiate a negotiation process between devices coupled by a 



data link and embodiments of the present invention are not limited in these respects. 
5 [0032] According to an embodiment, the devices 14 and 16 may transmit and receive link 
pulse signals transmitted on differential signaling pairs in the DDI 12. For example, the 
negotiation section 20 of the device 14 may transmit and receive link pulse signals as 
described in IEEE Std. 802.3 - 2000, clauses 28.2.1.1 and 28,2.2.1. While IEEE Std. 
802.3 - 2000 clauses 28.2.1.1 and 28.2.2.1 refer to signaling over a twisted pair cable 

10 medium, the teachings of IEEE Std. 802.3 - 2000, clauses 28.2.1.1 and 28.2.2.1 may be 
applied to transmitting and receiving link pulse signals (including normal link pulse (NLP) 
signals or fast link pulse (FLP) signals) over differential signaling pairs formed in a DDI 
(e.g., differential signaling pairs by copper traces in a printed circuit board) without 
substantial modification. 

15 [0033] It should be understood that either the device 14 or 16 may be capable of 

transmitting data in either one or more than one data lane in the DDI 12. At block 34, 
according to an embodiment, link pulse signals transmitted between the device 14 and 
device the device 16 may be transmitted in a predetermined "primary" data lane in the 
DDI 12. For example, the devices 14 and 16 may each be coupled to a transmit 

20 differential signaling pair and a receive differential signaling pair in the primary data lane. 



Accordingly, the devices 14 and 16 may exchange link pulse signals over the primary data 
lane independently of whether either device 14 or 16 is capable of transmitting data over 
one or more than one data lane. 

[0034] The devices 14 and 16 may exchange messages encapsulated in the link pulse 
25 signals such as a Base Link Code Word as provided in IEEE Std. 802.3, clause 28.2.1.2 
followed by one or more Next Page Messages as provided in IEEE Std, 802.3, clause 
28.23 A. Among other things, the Base Link Code Word and Next Page Messages may 
indicate capabilities of a transmitting device to operate in one or more data transmission 
modes to a recipient device. In response to receipt of the encapsulated messages from 
30 device 16, at block 36 the negotiation section 20 may associate the capabilities of the 

device 16 with the capabilities of the data transceiver IS to identify one or more common 
data transmission modes (ue., data transmission modes which may be used by both 
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devices 16 and 18 to transmit data between one another in the DDI 12) as provided in 
IEEE Std. 8023 - 2000, clause 28.2.3 . 

[0035J At block 38, the negotiation section 20 may select from among more than one 
common data transmission mode. For example, the negotiation section 20 may arbitrate 
5 among multiple common data transmission modes to select a "highest common 

denominator" according to an a priori priority scheme as provided in IEEE Std. 802.3 — 
2000, clause 28.2.3. 

[0036J At block 40, the negotiation section 20 may configure the data transceiver 18 to 
transmit and/or receive data over the DDI 12 using the selected common data transmission 

10 mode (e.g., a highest common denominator data transmission mode). For example, the 
negotiation section 20 may comprise a Technology-Dependent Interface (TDI) with a 
PMA section and/or PCS section of the data transceiver 18 associated with the selected 
data transmission mode according to IEEE Std. 8023 - 2000, clause 28.2.6. The 
negotiation section 20 may communicate with the PMA section and/or PCS section of the 

15 selected data transmission mode over the TDI to enable the PMA section and/or PCS 

section. However, this is merely an example of how a data transceiver may be configured 
to transmit or receive data according to a data transmission mode and embodiments of the 
present invention are not limited in these respects. 

[00371 Following configuration of the data transceiver 18 according to the selected data 
20 transmission mode, at block 42 the data transceiver 18 may be coupled to the DDI 12 to 
communicate with the device 16 according to a Transmit Switch Function as provided in 
IEEE Std. 802.3-2000, clause 28.2,1.3 (e.g., coupling one or more transmitting 
differential pairs) and a Receive Switch Function IEEE Std. 802.3 - 2000, clause 28.2.2.3 
(e.g., coupling one or more receiving differential pairs). However, this is merely an 
25 example of how a data transceiver may be coupled to a transmission medium following 
configuration of a data transmission mode and embodiments of the present invention are 
not limited in these respects. 

[00381 While Figures 1 and 2 refer to a data transceiver 1 8 and negotiation section 20 in 
device 14, it should be understood that the device 16 may similarly comprise a data 
30 transceiver (not shown) which is capable of communicating in the DDI 12 according to 
one or more data transmission modes. The device 16 may also comprise a negotiation 
section (not shown) to communicate with the negotiation section 20 for selecting a 
common data transmission mode (and configuring the data transceiver to transmit and 
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receive data according to the common data transmission mode) by executing the process 
30 shown in Figure 2. 

[0039] Figures 3 through 5 schematic diagrams illustrating devices capable of negotiating 
a mode of data transmission in data lanes of a DDI according to alternative embodiments 
5 of the present invention illustrated in Figures 1 and 2. A system 120 shown in Figure 2 
comprises devices 124 and 126 coupled by data lanes 128 in a DDI 122. In the presently 
illustrated embodiment, either or both of the devices 124 and 126 may be capable of being 
configured to communicate according to one or more data transmission modes. For 
example, the devices 124 and 126 may each comprise one or more combinations of a 

10 PMA and PCS sections including a combination of a PMA and PCS sections to operate as 
a Ten Gigabit Media Independent Interface Extender Sublayer (XGXS) device according 
to IEEE Std. 802.3 ae-2002, Clause 47. Accordingly, the DDI 122 may comprise a Ten 
Gigabit Attachment Unit Interface (XAUI) coupling devices 124 and 126 as XGXS 
devices. It should be understood, however, that either of the devices may also have a 

15 combination of a PMA and PCS section to enable a 1000BASE-X data transmission mode 
according to IEEE Std. 8023 - 2000, clause 36 (where each PMA attaches to a transmit 
differential signaling pair and a receive differential signaling pair), a Serial Gigabit Media 
Independent Interface (SGMII) data transmission mode according to a SGMII signaling 
format proposed by Cisco Systems, Inc., or other data transmission mode. 

20 [0040] During a negotiation period as outlined above with reference to Figure 2, data 
transmission as XGXS devices over a XAUI may be selected as the "highest common 
denominator" data transmission mode between the devices 124 and 126 as indicated in 
Next Page Messages. As such, PMA and PCS sections of the devices 124 and 126 may be 
capable of this selected data transmission mode. Accordingly, the devices 124 and 126 

25 may be configured as XGXS devices communicating over a XAUI, Next Page Messages 
may also be used during a negotiation period to determine lane numbering on the XAUI 
between the devices 124 and 126, 

[0041] Figure 4 shows a system 130 comprising devices 134 and 136 coupled by data lane 
138 in a DDI 132 according to an embodiment. In the presently illustrated embodiment, 
4 30 the device 134 may be selectively configured to operate in any of a plurality of operating 
modes such as, for example, a XGXS operating mode to communicate as an XGXS device 
to another XGXS device over data lanes in a XAUI, a single port data transmission mode 
to communicate with a single port device over a single data lane. The device 136 may be 
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selectively configured to operate in one or more single port data transmission modes to 
communicate with a single port device over a single data lane. Such a single port 
operating mode may include, for example, a 1000BASE-X data transmission mode 
according to IEEE Std* 802.3 - 2000, clause 36 or an SGMII data transmission mode 
5 according to the aforementioned SGMII signaling format proposed by Cisco Systems, Inc. 
[0042] While device 136 may only be capable of operating as a single port device, the 
devices 134 and 136 may be configured for communicating in a common single port data 
transmission mode. If the devices 134 and 136 are capable of operating in more than one 
single port data transmission mode (e.g., each device is capable of operating in 

10 1 000BASE-X and SGMII data transmission modes), the devices 134 and 136 may be 
configured according to a "highest common denominator" data transmission mode 
selected according to an a priori prioritization scheme, PMA and PCS sections of the 
devices 134 and 136 associated with the selected single port data transmission mode may 
then be enabled to configure the devices to communicate according to the selected data 

15 transmission mode in the data lane 138, 

[0043] Figure 5 shows a system 140 comprising a device 144 coupled to four devices 146 
by data lanes 148 in a DDI 142 according to an embodiment. Each of the four devices 146 
may comprise a single port device coupled to the device 144 by a corresponding data lane 
148. In one embodiment, each of the four devices 146 may comprise an individual port 

20 integrated in a single multi-port device. In the presently illustrated embodiment, the 
device 144 may be selectively configured to operate in a plurality of data transmission 
modes such as, for example, a XGXS data transmission mode to communicate as an 
XGXS device to another XGXS device over data lanes forming a XAUI, or a single port 
data transmission mode (e.g,, 1000BASE-X or SGMII) to communicate with one or more 

25 single port devices. 

[0044 J According to an embodiment, one of the devices 146 may comprise a negotiation 
section (not shown) which is coupled to the device 144 by a predetermined primary data 
lane 148 and is capable of configuring each device 146 to communicate according to a 
selected common data communication mode. For example, the negotiation section may 

30 enable PMA and PCS sections in each device 146 associated with the selected data 
communication mode, 

[0045] Figure 6 shows a schematic diagram of devices capable of encapsulated 
autonegotiation of an operational mode following negotiation of a data transmission mode 
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in a DDI using link pulses according to an embodiment of the present invention as 
illustrated with reference to Figures 1 and 2. Devices 352 are coupled by one or more data 
lanes (not shown) in a DDI 312. Each device 352 comprises a link pulse negotiation 
section 354, data transceiver 356 and encapsulated negotiation section 358. The link pulse 

5 negotiation section 354 of each device 352 may select a data transmission mode from 
among one or more common data transmission modes (i.e., data transmission modes 
common to the data transceivers 356) and configure the data transceivers 356 to 
communicate in a selected common data transmission mode as shown in Figure 1 . The 
selected data transmission mode may define an encapsulated negotiation process such as 

10 1000BASE-X as provided in IEEE Std. 802.3 - 2000, clause 37. For example, during a 
negotiation period the link pulse negotiation sections 354 may enable PMA and PCS 
sections (not shown) in the data transceivers 356 to configure the data transceivers 356 to 
communicate in the selected data communication mode. Following the negotiation period, 
encapsulated negotiation sections 352 may identify additional capabilities (e.g., in a 

15 protocol layer defined above a PMA section) while communicating according to the 
selected data transmission mode. However, this is merely an example of how an 
encapsulated negotiation scheme may be executed following configuration of a data 
transceiver according to a selected data transmission mode and embodiments of the 
present invention are not limited in this respect. 

20 [0046] While there has been illustrated and described what are presently considered to be 
example embodiments of the present invention, it will be understood by those skilled in 
the art that various other modifications may be made, and equivalents may be substituted, 
without departing from the true scope of the invention* Additionally, many modifications 
may be made to adapt a particular situation to the teachings of the present invention 

25 without departing from the central inventive concept described herein. Therefore, it is 

intended that the present invention not be limited to the particular embodiments disclosed, 
but that the invention include all embodiments falling within the scope of the appended 
claims* 
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CLAIMS 

What is claimed is: 

1 . A device comprising: 

a data transceiver adapted to be coupled to one or more data lanes of a device-to- 
device interconnection (DDI); 

a negotiation section comprising: 

logic to receive a link pulse signal from at least one data lane of the DDI 
during a negotiation period; and 

configuration logic to selectively configure the data transceiver to transmit 
and receive data on the DDI according to a data transmission mode based upon the 
received link pulse signal 

2. The device of claim 1, wherein the negotiation section further comprises 
arbitration logic to select the data transmission mode from among a plurality of data 
transmission modes, 

3. The device of claim 1, wherein the data transceiver further comprises a 
physical medium attachment (PMA) section and a physical coding sublayer (PCS) 
corresponding to each of the plurality of data transmission modes, and wherein the 
configuration logic comprises logic to enable the PMA and PCS sections associated with 
the selected data transmission mode. 

4. The device of claim 1, wherein the configuration logic comprises logic to 
selectively configure the data transceiver circuit to transmit and receive data on the DDI in 
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a data transmission mode according to either 10 gigabit attachment unit interface (XAUI) 
or at least one of 1000BASE-X and serial gigabit media independent interface (SGMII). 

5 . The device of claiml s wherein the data transceiver is capable of operating 
in one or more data transmission modes, and wherein the negotiation circuit further 
comprises logic to transmit a link pulse signal on at least one data lane in the DDI during 
the negotiation period to identify the one or more data transmission modes. 

6. The device of claim 1, wherein the data transceiver circuit is adapted to be 
coupled to at least one differential pair corresponding to at least one of the data lanes. 

7. The device of claim 6, wherein the DDI is formed in a printed circuit board 
comprising a pair of copper traces for each differential pair. 

8. The device of claim 6, wherein the configuration logic comprises logic to 
selectively configure the data transceiver to transmit and receive data to a plurality of ports 
couple to the DDI in response to the link pulse signal. 

9. A method comprising: 

receiving a link pulse signal on one or more data lanes of a DDI; and 
selectively configuring a data transceiver to transmit and receive data on the DDI 
according to a data transmission mode based upon the received link pulse signal. 

10. The method of claim 9, the method further comprising selecting the data 

transmission mode from among a plurality of data transmission modes. 

13 
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1 1 . The method of claim 9, wherein the data transceiver further comprises a 
physical medium attachment (PMA) section and a physical coding sublayer (PCS) 
corresponding to each of the plurality of data transmission modes, and the method further 

5 comprises enabling the PMA and PCS sections associated with the selected data 
transmission mode, 

12. The method of claim 9, wherein selectively configuring the data transceiver 
further comprises selectively configuring the data transceiver to transmit and receive data 

10 on the DDI according to a data transmission mode selected from XAUI, and at least one of 
1000BASE-X and SGMIL 

13. The method of claim 9 ? the method further comprising transmitting a link 
pulse signal on at least one data lane of the DDI during the negotiation period to identify 

15 the one or more data transmission modes of the data transceiver, 

14. The method of claim 9, wherein the data transceiver is adapted to be 
coupled to at least one differential pair corresponding to at least one of the data lanes. 

20 15. The method of claim 14, wherein the DDI is formed in a printed circuit 

board comprising at least one pair of copper traces for each differential pair. 

1 6. The method of claim 1 5 > the method farther comprising selectively 

configuring the data transceiver to transmit and receive data to a plurality of ports couple 

25 to the DDI in response to the link pulse signal. 
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17. An apparatus comprising: 

means for receiving a link pulse signal on one or more data lanes of a DDI; and 
means for selectively configuring a data transceiver to transmit and receive data on 
5 the DDI according to a data transmission mode based upon the received link pulse signal. 

18. The apparatus of claim 17, the apparatus further comprising means for 
selecting the data transmission mode from among a plurality of data transmission modes. 

10 19. The apparatus of claim 1 7, wherein the data transceiver further comprises a 

physical medium attachment (PMA) section and a physical coding sublayer (PCS) 
corresponding to each of the plurality of data transmission modes, and the apparatus 
comprises means for enabling the PMA and PCS sections associated with the selected data 
transmission mode. 

15 

20. The apparatus of claim 17, wherein the means for selectively configuring 
the data transceiver further comprises means for selectively configuring the data 
transceiver to transmit and receive data on the DDI according to a data transmission mode 
selected from XAUI, and at least one of 1000BASE-X and SGMIL 

20 

21. The apparatus of claim 17, wherein apparatus further comprises means for 
transmitting a link pulse signal on at least one data lane of the DDI during the negotiation 
period to identify the one or more data transmission modes of the data transceiver. 
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22. The apparatus of claim 19, wherein the data transceiver is adapted to be 
coupled to at least one differential pair corresponding to at least one of the data lanes. 

23 . The apparatus of claim 22, wherein the DDI is formed in a printed circuit 
5 board comprising at least one pair of copper traces for each differential pair. 

24. The apparatus of claim 23, the apparatus further comprising means for 
selectively configuring the data transceiver to transmit and receive data to a plurality of 
ports couple to the DDI in response to the link pulse signal. 

10 

25. A system comprising; 

a media access controller comprising a media independent interface (Mil); and 
a communication device comprising: 

a data transceiver adapted to be coupled to one or more lanes of a DDI, the 
data transceiver being coupled to the Mil to transmit data between the Mil and the 
DDI; and 

a negotiation section comprising: 

logic to receive a link pulse signal on at least one data lane of the 
DDI during a negotiation period; and 

configuration logic to selectively configure the data transceiver to 
transmit and receive data on the data lanes according to a data transmission 
mode based upon the received link pulse signal. 

26. The system of claim 25, wherein the system further comprises a switch 
25 fabric coupled to the MAC. 

16 
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27. The system of claim 25, wherein the system further comprises a packet 
classification device coupled to the MAC. 

28. A system comprising: 

a physical layer communication device to transmit data between a transmission 
medium and a media independent interface (Mil); and 
a communication device comprising: 

a data transceiver adapted to be coupled to one or more lanes of a DDI, the 
data transceiver being coupled to the Mil to transmit data between the Mil and the 
DDI; and 

a negotiation section comprising: 

logic to receive a link pulse signal on at least one data lane of the 
DDI during a negotiation period; and 

configuration logic to selectively configure the data transceiver to 
transmit and receive data on the data lanes according to a data transmission 
mode based upon the received link pulse signal 

29. The system of claim 28, wherein the physical layer communication device 
is adapted to transmit data between the Mil and a fiber optic cable. 

30. The system of claim 28, wherein the physical layer communication device 
is adapted to transmit data between the Mil and a twisted wire pair cable. 
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